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SPECIFICATION 



EVALUATIQN SYSTEM FOR FAULT DIAGNOSIS FUNCTION, COMPUTER 
PROGRAM PRODUCT, AND COMPUTER READABLE STORAGE MEDIUM 

CROSS REFERENCE TO RELATED APPLICATION 
This application is based on Japanese Patent 
& p pl ication NO. 2002-304573 filed on October 18. 2002, the 
contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
1. FIELD OF THE INVENTION! 

The present invention relates to an evaluation system 
£or -a fault diagnosis function for a vehicle, a computer 
program product, and computer readable storage medium. 
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2. DESCRIPTION OF RELATED ART: 

a vehicle has a various kinds of equipments, such as 
sensors. The vehicle also has a fault diagnosis apparatus to 
automatically detect a status of the sensors. The status of 
th e sensors includes a normal operating condition and an 
abnormal operating condition. The fault diagnosis apparatus 
has a main part in which a microcomputer is included. 

unde r normal conditions of the fault diagnosis 
apparatus, the fault diagnosis apparatus can detect the status 
o£ the sensors. However, if the fault diagnosis apparatus 
fans to operate as intended due to some reasons, the fault 
diagnosis apparatus cannot detect the status of the sensors. A 
regulation for the fault diagnosis apparatus is suggested by 
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California . *ir .-sources Board ,™, - «« to - 
action o £ the « t diagnosis appals. The CABB puhlrshe^ 
th e regulation for onhoard diagnostic systems .OB. XX systems) 
ch at is "OBO XX HaX.unc.ion ana Oiagnostic system 
Requirements" dated April 24, 2002. 

X„ the regulation, the function of the fault diagnosrs 
apparatus is evaluated in an onhoard condition. The regulation 
pr escrihes t b « .n indicator lamp snouXd ilXuminate a checK 

BnQi< , Th e regulation also defines a 

result of the fault dxagnosxs. The reg 

,^ a time period from a 

driving cycie. The driving cycie rs 

star tup of en engine to a next startup of tne engine. 

no . 21 shows an- exampXe of an evaXuation process, 
the driving cycie ends, the evaXuation process starts Xn 
st e P 2000, it is determined whether a faiXure detection of the 
sensors hy the fauXt diagnosis apparatus is coveted or not. 
^ the faiXure detection is coveted, the diagnosrs 

• „ ,„ i„ a normal condition in step 2X00. 
function is determined to rn a norm 

However, in such a reguXation, as shown in F XG. 22, 
when the faiXure detection is once compXeted, a fXag -l- rs 

^ fiaa "1" indicates a completion of the 
stored in a memory. The flag 

• -. «-v,o fiaa "1" is stored in the memory, 
failure detection. While the flag 

.4, function is continuously determined to xn the 
the diagnosis function 

,. Hon It i S continued before the flag "1" xs 
normal condxtxon. it is 

4- The flaq "0" xndxcates 

deleted, that is, a flag "0" xs stored. The flag 

s an incompletion of the failure detection. 

ko dieted through the use of an 
The flag "1" can be deietea U1 * 

*-h*» failure detection is 
external device. However, after that the 
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■u * na « »1" is stored in the memory. The 
once completed, . the flag 1 « 

gnosis -«u- u a-— * - * — — ^ 

* Hon is aqain continuously determined to in 
The diagnosis function is again 

m such a situation, even if it is 
the normal condition, in such 

• to be in a condition that the failure detection 
continue to be in 

1*1 due to some reasons, the dxaanosxs 
cannot be completed due 

t unction is determined to in the normal condition. 

SUMMARY OF THE INVENTION 
The present invention therefore has an object to 
pr ovide an evaluation system for a fault diagnosis function a 
computer program product, -and -computer readable storage ^medium 

status of a fault diagnosis function as 
that determines a status 

appropriate. present invention, the 

According to one aspect of the pr 

a fault diagnosis function includes a 
evaluation system for a fault y 

. , nd a diagnosis function 
completion status determination part and a d g 

, .on part The completion status determination part 

diagnosis 

determines whether a diagnosis process 

n „r The diagnosis function 
function is completed or not. 

i-hat the fault diagnosis function 
evaluation part determines that 

is n ot in a normal condition when the diagnosis process is not 
completed during one of a predetermined number and a 

predetermined time period. 

As a result, when the diagnosis process of 

action is continuously not completed, the 
diagnosis function is 

-a t n not in the normal 
function is determined to nor 
diagnosis tuner ion 
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condition.' ' Tnerefore. tne evaiuation system determines 
status of a fault diagnosis function as appropriate. 

Acoor ding to anotner aspect of t h e present invents, 
tne evaiuation system for a fauit diagnosis function inciudes 
. ratio caicuiation part and a diagnosis function evaiuatron 
pat t. T h e ratio caicuiation part caicuiates a coition ratro 
or an inception ratio. Tne conation ratio is caicuiated 
^ed on tne numner of a coition of tne diagnosis process 

• * number or a predetermined tiiive per rod. 
within a predetermrned number or a p 

Th e incompietion ratio is caicuiated nased on t h e numner of an 

inception of tne diagnosis process witnin a predate^ 

n umner or a predetermined period. diagnosis func n 

evaiuation part evaiuates tne fauit diagnosis function oased 

loHnn ratio or the incompletion ratxo. 
on the completion ratio oi 

^r- asoect of the present invention, 
According to another aspect 

tne evaiuation system for a fauit diagnosis function inciudes 
. compietion status determination part, a memory, a deietron 

. and a diagnosis function 
part, a ratio calculation part, and 

art The memory stores a completion status 
evaluation part. Tne * 

mating to a diagnosis process of tne diagnosis function 
eompietion status stored in tne memory is deieted >y * 

de vice. Xfter tnat. tne ratio caicuiation part caicuiates a 
co mpietion ratio or an incompiation ratio. T nen, tne diagnosis 

, . the fault diagnosis 
s function evaluation part evaluates the 

. Hnn r atio or the incompletion 
function based on the completion ratio 



ratio. 
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„«- the present Invention, 
According to another aspeet of the p 

„ - , fault diagnosis (unction includes 
the evaluation system for a fault , 

. completion status determination part, a diagnos 
equation part, a memory, a manual operation detect. n P art, 

i nnoration detection parr 
and a deletion part. When the manual operate 

, npd manual operation, a determination 
detects a predetermined manual P 

^lPted bv the deletion part, 
result stored in the memory is deleted by 

• n„« result is deleted when the 

predetermined manual operation occurs, so that the 

status of a fault diagnosis function as 
system can determine a status ox 

appropriate. invention, 
According to another aspect of the p 

* . « fault diagnosis function includes 
the evaluation system for a , 

. completion status determinate part, a g 
evaluation part. a memory, a count part. 

-nrf a deletion part. The memory stores a 
determination part, and a deletl P 

of the diagnosis function evaluatron part, 
determination result of the d g 

T he count part counts the number of a startup 

, the startup is outside a predetermined 
When the number of the startup 

* Pistes the determination result 
range, the deletion part deletes 

- Rs a result, the evaluation system can 

stored in the memory. As a resul 

. . status of the fault diagnosis function 
determine a status 

appropriate. invention, 
According to another aspect of the p 
5 th e evaluation system for a fault diagnosis function includes 
. completion status determination part, a count part, a «*- 
determination part, and a diagnosis function evaluation part. 
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The count part counts the number of a startup of an en g ine. 
Wh en the number of the startup is outside a predetermined 
range, the diagnosis function evaluation part determines that 
tue fault diagnosis function is not in a normal condition. As 
a result, the evaluation system can determine a status of the 
fault diagnosis function as appropriate. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Th e above and other objects, features and advantages 
of the present invention will become more apparent from the 
following detailed description made with reference to the 
accompanying drawings, in the drawings: 

FIG. 1 is a block diagram showing an evaluation system 
for a fault diagnosis apparatus according to a first 
embodiment of the present invention; 

PIG. 2A is a flowchart showing a deletion process 

according to the first embodiment; 

FIG. 2B is a flowchart showing an evaluation process 

according to the first embodiment; 

FIG. 3 is a timing chart of the evaluation system 

according to the first embodiment; 

FIG. 4 is a block diagram showing an evaluation system 
for a fault diagnosis apparatus according to a second 
embodiment of the present invention; 

FIG. 5A is a flowchart showing a deletion process 

according to the second embodiment; 

FIG. 5B is a flowchart showing an evaluation process 
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according to 'the- second embodiment; 

FIG . 6 is a block diagram showing an evaluation system 
for a fault diagnosis apparatus according to a third 
embodiment of the present invention; 

FIG. 7A is a flowchart showing a deletion process 

according to the third embodiment; 

FIG. 7B is a flowchart showing an evaluation process 

according to the third embodiment; 

FIG. 8 is a block diagram showing an evaluation system 
for a fault diagnosis apparatus according to a fourth 
embodiment of the present invention; 

FIG. 9A is a flowchart showing, a deletion process 

according to the fourth embodiment; 

FIG. 9B is a flowchart showing an evaluation process 

according to the fourth embodiment; 

FIG. 10 is a block diagram showing an evaluation 
system for a fault diagnosis apparatus according to a fifth 
embodiment of the present invention; 

FIG. 11A is a flowchart showing a deletion process 

according to the fifth embodiment; 

FIG. 11B is a flowchart showing an evaluation process 

according to the fifth embodiment; 

FIG. 12 is a block diagram showing an evaluation 
system for a fault diagnosis apparatus according to a sixth 
embodiment of the present invention; 

FIG. 13A is a flowchart showing a deletion process 

according to the sixth embodiment; 



10 



15 



rib.' 13B*is a flowchart showing an evaluation process 

according to the sixth embodiment; 

„» 14 is a block diagram showing an evaluatron 
system for a fault diagnosis apparatus according to a seventh 
embodiment of the present invention; 

PIG. 15A is a flowchart showing a deletion process 

according to the seventh embodiment; 

FIG . 158 is a flowchart showing an evalnation process 

according to the seventh embodiment; 

„0. 16 is a timing chart of the evaluation system 

according to the seventh embodiment; 

rIG 17 is a block diagram shewing an evaluatron 
system for a fault diagnosis apparatus according to an eighth 
embodiment of the present invention; 

FIG . 18A is a flowchart showing a deletion process 

according to the eighth embodiment; 

FIG . 18B is a flowchart showing an evaluation process 

according to the eighth embodiment; 

FIG 19 is a block diagram showing an evaluation 
system for a fault diagnosis apparatus according to a ninth 
embodiment of the present invention; 

„B. 20A is a flowchart showing a deletion process 

according to the ninth embodiment; 

„0. 20B is a flowchart showing an evaluation process 

25 according to the ninth embodiment; 

FIG . 21 is a flowchart showing an evaluation process 

according to a related art; and 
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FIG.' 22' is a timing chart of the evaluation system 
according to the related art; 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
The preferred embodiments of the present invention 

will be explained with reference to the accompanying drawings. 

In the drawing, the same numerals are used for the same 

components and devices. 

[First embodiment] 

in the first embodiment, a fault diagnosis apparatus 
is determined whether a fault diagnosis function is in a 
normal condition or in an abnormal condition based on 
consecutive recent data. The consecutive recent data indicates 
a status of a checK result of equipments, such as sensors. The 
status includes a completion and an incomplete of the check. 

R s shown in FIG. 1. a control system for the diagnosis 
apparatus has an electrical control unit (ECU) 2 for an engine 
1 of a vehicle. The ECU 2 controls the engine 1. The ECU 2 
functions as a failure diagnosis apparatus and a status 
determination apparatus. The failure diagnosis apparatus 
detects whether the equipments are abnormal. The status 
determination apparatus determines whether the failure 
diagnosis apparatus is in the normal condition or in the 

abnormal condition. 

The ECU 2 has a microcomputer 3 and a memory 4. The 
mi crocomputer 3 is a well-known processor. The memory 4 stores 
data, such as check results of the failure diagnosis. The 
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* . , " the memory 4 are included in the diagnosis 
microcomputer 3 -and the memory 

apparatus . 

The microcomputer 3 is connected to the engine 1, 
peripheral equipments, and a multiple indicator lamp (MIL) 6. 
The peripheral equipments such as sensors 5, which are objects 
of the failure detection, are disposed around the engine 
The MIL 6 indicates a checx result of the failure detection. 

+ ar l Is caoable of connecting to an external 
The microcomputer 3 is capaoie 

i \ 7 via a connection terminal, if 

device (external tool) / via 

,k» external device 7 is connected to 
necessary. For example, the external 

■< at a certain place where vehicles are 
the microcomputer 3 at a ceii-aj. e 

inspected, such as a gas station. 

The memory 4 is an electronically erasable and 
programmable read only memory ( EEPROM ) or a static random 
access memory (SRAM) . The EEPROM is a Kind of a nonvolatile 
m emory. The SRAM is a xind of a volatile memory. The memory 4 
h as a plurality of record areas Al-An, which are storage areas, 
to store a plurality (n tii.es. e.g.. 10 ti~> of status data. 
The status data indicate a completion or an incompletion of 
performing the failure diagnosis. A plurality of memories, 
each of which stores one of the status data, may be used 

instead of the memory 4. 

Then, a basic operation of the status determination 

apparatus of the first embedment will be explained. 

The microcomputer 3 controls the peripheral equipments, 
such as sensors 5, and the MIL 6. The microcomputer 3 inputs 
signals from the sensors 5 and so on. 



When" the" externa! device 7 is connected to the 
microcomputer 3, the m icrocomputer 3 perform transactions, 
such as outputs to the external device 7, in response to a 
various Rinds of requirement signals outputted from the 

external device 7 . 

ror example, when the external device 7 requests the 
microcomputer 3 to output the result of the failure detection 
o£ the sensors 5, the microcomputer 3 outputs the result of 
the failure detection to the external device 7. when the 
external device 7 requests the microcomputer 3 to delete the 
detection result, the status data are deleted from the record 
areas Al-An of the memory 4. As a result, a value »0" is set 
in every record area Al-An. The value -0- indicates the 
incompletion. The deletion request signal from the external 
device 7 is a request for deleting all of the detection result 
stored in the record areas Al-An. 

in the first embodiment, when the failure diagnosis 
tor the sensors 5 is carried out, a value ■!■ is stored in the 
record area Al of the memory 4 if the failure diagnosis is 

► „»i„e "0" is stored in the record 
completed. Otherwise, the value o 

area Al if the failure diagnosis is not completed. This 
operation is repeated 10 times in a row. Each result of the 
completion or the incompletion is sequentially stored in the 
record areas Al-An. The series of the data stored in the 
record areas Al-An are updated to latest ten data when latest 
data is stored in the memory 4. 

The failure detection is carried out to various kinds 



of items, such *s an oxygen sensor, a fuel vapor system, an 
accidental fire condition, an exhaust gas recirculation (EGR) 
system, and a catalytic function. The oxygen sensor detects an 
oxygen concentration within exhaust gas. The fuel vapor system 
inspects a vapor condition of fuel from fuel tank. 

Next, operations of the microcomputer 3 of the status 
determination apparatus will be explained. 

1) Processes when the external device 7 requests. 
This section of the processes shows when the deletion 
request signal from the external device 7 is detected. As 
shown in FIG. 2A, in step 100, it is determined whether the 
deletion request. -signal for deleting a detection result exists 
or not. When the deletion request signal exists, the process 
proceeds to step 110. Otherwise, when the deletion request 
signal does not exist, the operation once ends. 

in step 110, since the deletion request signal exists, 
all of the status data stored in the record areas Al-An are 
set to the incompletion. The status data indicates the 
completion or the incompletion of the inspection of the 
equipments, such as the sensors 5. Then, the operation once 
ends . 

That is, in the process, when the deletion request 
signal for deleting the detection result exists, every status 
data "1" stored in the record areas Al-An is set to "0", which 
indicates the incompletion. As a result, all of the status 
data stored in the record areas Al-An are set to "0". 
2) Processes when driving cycle is ended. 
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This* section of the processes shows when the driving 
cycle is ended. The driving cycle is a predetermined time 
period from a previous startup of the engine to a current 
startup of the engine. That is, an end of the driving cycle 
corresponds to the current startup of the engine. 

As shown in FIG. 2B, in step 200, the status data are 
updated. The status data indicate the completion or the 
incompletion of the failure detection of the equipments, such 
as the sensors 5. In other words, the status data, which 
include latest ten data of the completion or the incompletion, 
are stored in the record areas Al-An. 

in step 210, it is determined whether at least one of 
the failure detection of the equipments is completed in the 
latest ten data. When a judgment is determined to affirmative, 
the process proceeds to step 220. Otherwise, when the judgment 
is determined to negative, the process proceeds to step 230. 

in step 220, since at least one time of the failure 
detection is completed within ten times of the detection, the 
diagnosis function is determined to in the normal condition. 
The MIL 6 is activated to show the normal condition of the 
diagnosis function. For example, the MIL 6 is turned off. 
Then, the operation once ends. 

in step 230, since even one time of the failure 
detection is not completed within ten times of the detection, 
that is, all of the failure detection is not completed, the 
diagnosis function is determined to in the abnormal condition. 
The MIL 6 is activated to show the abnormal condition of the 
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i« ■(->!<=> mil 6 is turned on or 
diagnosis function. For example, the MIL 

blinked. Then, the operation onoe ends. 

„ a result, in such an operation, it is determined 
„ h ether the diagnosis function is in the normal condition or 
in the abnormal condition, and the condition is notified to a 
driver. 

„ext, effects of the failure diagnosis apparatus will 
be explained. 

tt the first embodiment, the status data, which 
indicate the completion or the ^completion of the failure 

M . When at least one of the failure detection is completed 
w ithin latest ten ti.es of the detection, the diagnosis 
function is determined to in the normal condition. on the 

4.-^ of the failure detection is not 
contrary, when even one tune of the 

•„ funrtion is determined to in the 
completed, the diagnosis function 

abnormal condition. 

Th at is, as shown in FIG. 3, when at least one of the 
failure detection is completed within latest ten times of the 
detection, the diagnosis function is determined to in the 
normal condition. Then, the MIL 6 shows the normal conditron 
of the diagnosis function. On the contrary, when even one ti- 
o£ the failure detection is not competed, the diagnosis 
function is determined to in the abnormal condition. Then, the 
, MIL 6 shows the abnormal condition of the diagnosis function. 
R ccordingly. it is not determined to in the normal condition 
by mistake in spite of the abnormal condition or the 
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^completion of the failure detection. 

, a *r-t the diagnosis function is 
in the related art, tne y 

determined to in the normal condition when the 

detection is once completed even when the ^ detectron 

let ed in a row. However, the first embodiment of the 
not completed in a row ....,„♦ 
pr esent invention does not determine as the related art 
Therefore, the first embodiment can determine the status 

the diagnosis function as appropriate. 

A-„~ n + the diagnosis function is 
in the first embodiment, tne aiag 

determined to in the abnormal condition when the failure 
section is not completed ten times in a row. However, t 

; ,.„ H The diagnosis function may be 
continuity may be not requrred. The 

determined to in the abnormal condition when the farlure 
detection is not completed within a predetermined time perrod. 
[Second embodiment] 

In th e second embodiment, a control system has an 

• nrp a The ECU 12 is connected to 
engine ECU 12 as shown in FIG. 4. The 

i* a MIL 16, and an external device 17 
an engine 11, sensors 15, a MIL 

- • *\+. The ECU 12 has a 

similar to the first embodiment. 

20 microcomputer 13 and a memory 14. 

In the second embodiment, the memory 14 

. areas Al _ An to store a plurality (e.g., 10 
plurality of record areas Ai An 

ti mes) of the status data as in the first embodiment. The 
status data indicate the completion or the ^completion of 
25 performing the failure diagnosis. 

n1 the ECU 12, the microcomputer 13, tne 
The engine 11, the tA-u 

■t c the MIL 16, and the external device 
memory 14, the sensors 15, the MIL 



has a 
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' _ „* a re correspond to the engine 1, 
17 of the second embodiment are corr P 

the E cu , the *icroco„puter 3, the -or, 4. the sensors 5, 
th e MIL 6. ana the externa! aevice 7, respectively. 

In th e secona e^oai-ent, the -cry 14 also has 
reJllt a rea R- result area . stores a agination result 

L inaicetes a edition o £ the — aiaqnoais — ' 
whl ch is aeter^a hasea en tne statue aata storea th 

n- Area R may be provided in 
„ n an The result area k 
record areas Al-An. 

another memory. ^ . n in the 

■« function is determined to in tne 
When the diagnosis function 

„. the first embodiment, 
normal condition in the same manner as 

ir data -1" is stored in the result area R. 
determination result data i 

n tne other nana, when the agnosia action is a*~- 
to „ the a b no»ai conaition, result aata is storea rn 

result area R. aratnq 
Hext , op erations o £ tne £ aiiure aiaqnosrs apparatus 

accorainq to tne seeona will oe explainea. 

X, Presses when tne externa! aevice 1, requests. 

uno it is determined 
■err sa in step iuu, -l^ 
As shown in FIG. sa, 

„ h ether t h e aeletion request siqnai iro B t h e -~»^ 
„ exists or not. W h en tne aeletion request siqnal exrsts. 

, to st ep 310. Otherwise, when the aeletron 
process prooeeas to step 

request siqnaX aoes not exist, the operation once enas 

In step 310, since the aeletion request srqnal exrsts, 
5 all ox the status aata storea in the recora areas M-An are 
6et to the inception. Xhe status aata inaicates «. 
coition or the inception o £ the inspection o £ 
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• „ts' such "as the sensors 15. I» addition, the result 

rri; — - — - — - — 

I! determined to in a norma! — U deleted. — ~ 
operation once ends. ^ 
Th e deletion request srgnal rs 

. all of the detection result stored in the record 
deleting all of 

ar eas Al-An and the determination result stored 



area R. 



Tha t is. in the processes. when the deletion request 

"I" stored in the record 

everv status data 1 «>«- 
sianal exists, evej_y ° 

9 j at . a »1» indicates the 

v i-o »0" The status data l 
areas Al-An is set to 0 • ™ 

^ . „ mho status data w . 

«f the failure detection. Tne 

completion or f ^ determinatlon 

indicates the incomplete. 

result -1" stored in the result area R is set to 0 

. the result "1" indicates the normal conditron 
result area ». the result 

o£ the failure diagnosis function. The result 

.*..>,= failure diagnosis function, 
the abnormal condition of the farlure 

2) processes when driving cycle is ended. 

d ted The status data indicate the completion or the 

o£ ^ equlpments . EU ch 
moompletron o e far! ^ ^ _ _ _ 

as the sensors is- ->-" n ^i nn 
include latest ten data of the completion or the incomplete, 

are stored in the record areas Al-An. 

„ next step 410. it is determined whether the farlure 

, .oh at the latest failure detection, that 
detection is completed at ^ 
ls , at this ti» of the failure detection. «hen 3 9- 
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^ne-o , «. P~=ess proceeds " - «0 

O th er„ise, wnen « ^en. is defined *» ne^ve. 
process proceeds to step 430. 

„ step 42 0, since the faiiure detects of 

sensors lS is coveted a t t«. «- o £ «. UU- —ion- 

j 4-0 in the normal 
* nf ,Hr>n is determined to in 
the diagnosis function 

The result area R stores a status data for 

condition. The result a 

That is the result area R stores "1 - Then, 

normal condition. That is, tne 

the operation once ends. 

On the contrary, in step 430, it 

me an - - ut-t — — « " 0t COTPlete :;: 

tim es in a row. «i a ^ - step ,30 is — « 

h= i-o step 440. Otherwise, when 
affirmative, the process proceeds to step 

the .udgment is determined to negative, the process once ends 

In step 440, since all of the failure detection is not 
completed, the diagnosis function is determined to in- 
formal condition. The determination result of - 
ar ea R is dieted. That is, the determination result 

in the result area R. Then, the operation once ends. 

As a result, in such an operation of the second 
' embodiment, it is determined whether the diagnosis function , 
in th e normal condition or in the ahnormal condition. Tat 

♦ data which indicate the completion or the 
the status data, wnici 

■ ot the failure detection of the sensors 5, 
incompletion of the iau. 

ai an in addition, the 

record areas Al-An. ■"■» 
,5 stored in the recora 

it which indicates the completion of the 
determination result, which 1 

i, stored in the result area R. Then, it is 
failure detection, is stored in 



de termined ' that- "the faiiure ^°sis function is in the 
noMal condition when the failure detection is coveted at 
this ti. of tne failure detection. On the other hand, it is 
aete^ined that t h e failure diagnosis function is in tne 

v, « a n of the failure detection is not 
abnormal condition when all of tne 

completed. 

As a result, similarly to the first embodiment, 
ECU „ can determine the status of the diagnosis function as 
appropriate in the second embodiment. In addition, the MX, 1« 
can show the determination resuit, that is, the condition of 
the failure diagnosis function as shown in FXG. 3. 

in the second embodiment, the 
In particular, in tne 

the result can be retrieved at any time. 
[Third embodiment] 

Rs shown in FIG. 6. in the third embodiment, a control 

pcu 22 The ECU 22 is connected to an 
system has an engine ECU 22. 

„ 25 a MIL 26, and an external device 27. 
engine 21, sensors 25, a ui, 

The ecu 22 has a microcomputer 23 and a memory 24. 

Th e engine 21, the ECU 22, the microcomputer 23, the 

. 25 the MIL 26, and the external device 
memory 24, the sensors 25, the MIL 

27 of the third embodiment are correspond to the engine 1, 

ecu 2, the microcomputer 3, the memory 4. the sensors 5, the 

MIL 6, and the external device 7, respectively. 

Next, operations of the failure diagnosis apparatus 
according to the third embodiment will be explained. 

X, Processes when the external device 17 requests. 
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As' shown "in the flowchart of FIG. 7A, in step 500, it 
is determined whether the deletion request signal from the 
external device 27 exists or not. When the deletion request 
signal exists, the process proceeds to step 510. Otherwise, 
when the deletion request signal does not exist, the operation 
once ends . 

in step 510, since the deletion request signal exists, 
all of the status data stored in the record areas Al-An are 
set to the incompletion. The status data indicates the 
completion or the incompletion of the inspection of the 
equipments, such as the sensors 5. Then, the operation once 
ends . 

That is, in the processes, when the deletion request 
signal exists, every status data -1- stored in the record 
areas Al-An is set to -0-. The status data ■!■ indicates the 
completion of the failure detection. The status data -0- 
indicates the incompletion. 

2) Processes when driving cycle is ended. 
As shown in FIG. 7B, in step 600, the status data are 
updated. The status data indicate the completion or the 
incompletion of the failure detection of the equipments, such 
as the sensors 25. in other words, the status data, which 
include latest ten data of the completion or the incompletion, 
are stored in the record areas Al-An. 

in next step 610, a completion ratio is calculated 
based on the ten data of the completion or the incompletion 
stored in the record areas Al-An. In detail, the completion 
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ratio is calculated by dividing the number of the completion 
by the sum of the completion and the incompletion. 

in next step 620, it is determined whether the 
completion ratio is not less than 20 %. when a judgment is 
determined to affirmative, the process proceeds to step 630. 
Otherwise, when the judgment is determined to negative, the 

process proceeds to step 640. 

in step 630, since the completion ratio is as high as 
20 % or more, the diagnosis function is determined to in the 
normal condition. The MIL 26 is activated to show the normal 
condition of the diagnosis function. Then, the operation once 
ends. 

in step 640, since the completion ratio is low, the 
diagnosis function is determined to in the abnormal condition. 
The MIL 26 is activated to show the abnormal condition of the 
diagnosis function. Then, the operation once ends. 

as a result, in such an operation of the third 
embodiment, the ECU 22 can determine whether the diagnosis 
function is in the normal condition or in the abnormal 
condition, in addition, the MIL 26 can show the condition. 

in the third embodiment, the status data are stored in 
the record areas Al-An. The status data indicate the 
completion or the incompletion of the failure detection of the 
sensors 25. The completion ratio is calculated based on the 
status data, that is, the stored data in the record areas Al- 
An. when the completion ratio is high, the diagnosis function 
is determined to in the normal condition. When the completion 



ratio is low. the diagnosis function is determined to in the 

abnormal condition. 

As a result, similarly to the first embodiment, the 
ECU 22 can determine the status of the diagnosis function as 
appropriate in the third embodiment. 

in particular, in the third embodiment, the failure 
detection is determined based on the completion ratio, so that 
the diagnosis function can be determined rapidly even when the 
consecutive data of the completion or the ^completion are not 
collected (especially when frequency of the failure detection 

is few times) . 

[Fourth embodiment] 

The fourth embodiment is similar to the second 
embodiment. As shown in FIG. 8, a control system has an engine 
ECU 32. The ECU 32 is connected to an engine 31, sensors 35, a 
„ IL 36, and an external device 37. The ECU 32 has a 
microcomputer 33 and a memory 34. 

The engine 31, the ECU 32, the microcomputer 33, the 
memory 34, the sensors 35, the m. 36. and the external device 
37 of the fourth embodiment are correspond to the engine 11, 
the ECU 12, the microcomputer 13, the memory 14, the sensors 
15, the MIL 16, and the external device 17, respectively. 

in the fourth embodiment, the memory 34 has a 
plurality of record areas M-m to store a plurality (e.g., 10 
times) of the status data as in the second embodiment. The 
statss data indicate the completion or the ^completion of 
performing the failure diagnosis. The memory 34 also has a 
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result area R. the result area > stores a determination result 
that indicates a condition of the failure diagnosis determined 
based on the status data stored in the record areas Al-An. 

„ext. operations of the failure diagnosis apparatus 
according to the second embodiment will be explained. 

1) processes when the external device 37 requests. 
As shown in a flowchart of FIG. 9A, in step 700. it is 
determined whether the deletion request signal from the 
external device 37 exists or not. When the deletion request 
signal exists, the process proceeds to step 710. Otherwise, 
when the deletion request signal does not exist, the operation 
once ends . 

in step 710, since the deletion request signal exists, 
all of the status data stored in the record areas Al-An are 
set to the incompletion. The status data indicates the 
completion or the incompletion of the inspection of the 
equipments, such as the sensors 15. In addition, the result 
area R, which stores the result in which the failure diagnosis 
is determined to in the normal condition or in the abnormal 
condition, is deleted. Then, the operation once ends. 

That is, in the processes, when the deletion request 

, a , a stored in the record 

signal exists, every status data 1 storea 

areas Al-An is set to -0". The status data ■!■ indicates the 
completion of the failure detection. The status data -0- 
indicates the incompletion. In addition, the determination 
result "1" stored in the result area R is set to -0". In the 
result area R, the result "1" indicates the normal condition 
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o£ the faille diagnosis function. The result -0- indicates 
the abnormal ccnditicn of the failure diagnosis function. 
2) Processes when driving cycle is ended. 
R s shown in FIG. 9B, in step 800, the status data are 
updated. The status data indicate the completion or the 
incompletion of the failure detection of the eguipments, such 
as the sensors 35. In other words, the status data, which 
include latest ten data of the completion or the incompletion, 
are stored in the record areas Al-An. 

In next step 810, it is determined whether the failure 
detection is completed at the latest failure detection, that 
is , at this time, of the failure detection, when a Judgment rs 
determined to affirmative, the process proceeds to step 820. 
otherwise, when the Judgment is determined to negative, the 

process proceeds to step 830. 

m step 820, since the failure detection of the 
sensors 35 is completed at this ti»e of the failure detection, 
the diagnosis function is determined to in the normal 
condition. The result area R stores a status data for the 
normal condition. That is, the result area R stores Then, 

the operation once ends. 

On the contrary, in step 830, the completion ratio is 

Hata of the completion or the 
calculated based on the ten data or 

. • a. he record areas Al-An in the same 
incompletion stored in the recora 

7n ^-e the third embodiment, 
manner as step 610 shown in FIG. 7B of the tn 

crop fi4 0 it is determined whether the 
in next step il - 

-i~ c c than 20 %. When a judgment is 
completion ratio is less than zv 
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determined' to affirmative, the process proceeds to step 850. 
Otherwise, when the judgment is determined to negative, the 

process once ends. 

in step 850, since the completion ratio is as low as 
20 % or less, the diagnosis function is determined to in the 
abnormal condition. The determination result of the result 
area R is deleted. That is, the determination result is set to 
"0" in the result area R. Then, the operation once ends. 

As a result, in such an operation of the fourth 
embodiment, the ECU 32 can determine whether the diagnosis 
function is in the normal condition or in the abnormal 
condition • 

According to the fourth embodiment, the status data 
are stored in the record areas Al-An. The status data indicate 
the completion or the incompletion of the failure detection of 
the sensors 35. In addition, the determination result, which 
indicates the completion of the failure detection, is stored 
in the result area R. Then, it is determined that the failure 
diagnosis function is in the normal condition when the failure 
detection is completed at this time of the failure detection, 
on the other hand, it is determined that the failure diagnosis 
function is in the abnormal condition when the completion 
ratio is low. 

As a result, similarly to the second embodiment, the 
ECU 32 can determine the status of the diagnosis function as 
appropriate. In addition, the MIL 36 can show the 
determination result. Furthermore, since the status is 



determined ■ based' on the completion ratio, the fourth 
embodiment has the similar effect as the third embodiment. 
[Fifth embodiment] 

As shown in FIG. 10, in the fifth embodiment, a 
control system has an engine ECU 42. The ECU 42 is connected 
to an engine 41, sensors 45, a MIL 46, and an external device 
47. The ECU 42 has a microcomputer 43 and a memory 44. 

The engine 41, the ECU 42, the microcomputer 43, the 
memory 44, the sensors 45, the MIL 46, and the external device 
47 of the fifth embodiment are correspond to the engine 1, the 
ECU 2, the microcomputer 3, the memory 4, the sensors 5, the 
MIL 6, and the external device 7, respectively. 

in the fifth embodiment, the memory 44 has a cycle 
number area CY and a completion number area CO. The cycle 
number area CY stores the number of the startup (driving 
cycle). The completion number area CO stores the number of the 
completion of the failure detection. 

Next, operations of the failure diagnosis apparatus 
according to the fifth embodiment will be explained. 

1) Processes when the external device 47 requests. 
As shown in the flowchart of FIG. UA, in step 900, it 
is determined whether the deletion request signal from the 
external device 47 exists or not. When the deletion request 
signal exists, the process proceeds to step 910. Otherwise, 
when the deletion request signal does not exist, the operation 
once ends . 

In step 910, since the deletion request signal exists, 
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the numbers -of .the driving cycle and the completion of the 
failure detection are set to "0". Then, the operation once 
ends . 

2) Processes when driving cycle is ended. 
As shown in a flowchart of FIG. 11B, in step 1000, 
numerical value "1" is added to the number of the driving 
cycle with passing this routine. 

in next step 1010, it is determined whether the 
failure detection is completed at the latest failure detection, 
that is, at this time of the failure detection. When a 
judgment is determined to affirmative, the process proceeds to 
-step 1020. Otherwise, when the judgment is determined to 
negative, the process proceeds to step 1030. 

in step 1020, since the failure detection of the 
sensors 35 is completed at this time of the failure detection, 
a numerical value -1- is added to the number of the completion 
of the failure detection. Then, the process proceeds to step 
1040. 

in step 1030, the completion ratio is calculated in 
the same manner as step 610 shown in FIG. 7B of the third 
e^dHnent. That is, the completion ratio is calculated by 
dividing the number of the completion of the failure detection 
by the number of the driving cycle. 

in step 1040, it is determined whether the completion 
ratio is less than 20 %. when a judgment is determined to 
affirmative, the process proceeds to step 1060. Otherwise, 
when the judgment is determined to negative, the process 



proceeds to' step. 1050. 

in step 1050, the diagnosis function is determined to 
in the normal condition, so that the MIL 46 is activated to 
indicate the normal condition. Then, the operation once ends. 

on the other hand, in step 1060, since the completion 
ratio is low, the diagnosis function is determined to in the 
abnormal condition. The MIL 46 is activated to indicate the 
abnormal condition. Then, the operation once ends. 

As a result, in such an operation of the fifth 
embodiment, the ECU 42 can determine whether the diagnosis 
function is in the normal condition or in the abnormal 
condition . 

in the fifth embodiment, the completion ratio after 
the deletion request signal from the external device 47 is 
calculated. When the completion ratio is low, the diagnosis 
function is determined to in the abnormal condition. Otherwise, 
when the completion ratio is high, the diagnosis function is 
determined to in the normal condition. 

As a result, similarly to the first embodiment, the 
ECU 42 can determine the status of the diagnosis function as 
appropriate. m addition, the MIL 46 can indicate the 
determination result. Furthermore, since the status is 
determined based on the completion ratio, the fifth embodiment 
has the similar effect as the third embodiment. 
[Sixth embodiment] 

The sixth embodiment is similar to the fifth 
embodiment. As shown in FIG. 12, a control system has an 



engine ECU 52. . The ECU 52 is connected to an engine 51, 
sensors 55, a MIL 56, and an external device 57. The ECU 52 
has a microcomputer 53 and a memory 54. 

The engine 51, the ECU 52, the microcomputer 53, the 
memory 54, the sensors 55, the MIL 56, and the external device 
57 of the sixth embodiment are correspond to the engine 41, 
the ECU 42, the microcomputer 43, the memory 44, the sensors 
45, the MIL 46, and the external device 47 of the fifth 
embodiment , respectively . 

in the sixth embodiment, the memory 54 has the cycle 
number area CY and the completion number area CO. The cycle 
number area CY stores the number of the startup (driving 
cycle). The completion number area CO stores the number of the 
completion of the failure detection. The memory 54 also has 
the result area R. The result area R stores a determination 
result that indicates a condition of the failure diagnosis 
determined based on the numbers of the driving cycle and the 
completion of the failure detection stored in the cycle number 
area CY and the completion number area CO, respectively. 

Next, operations of the failure diagnosis apparatus 
according to the sixth embodiment will be explained. 

1) processes when the external device 57 requests. 
As shown in a flowchart of FIG. 13A, in step 1100, it 
is determined whether the deletion request signal from the 
external device 57 exists or not. When the deletion request 
signal exists, the process proceeds to step 1110. Otherwise, 
when the deletion request signal does not exist, the operation 
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once ends. 

in step 1110, since the deletion request signal exists, 
the numbers of the driving cycle and the completion of the 
failure detection are set to "0". In addition, the 
determination result in the result area R in which the failure 
diagnosis • is determined to in the normal condition or in the 
abnormal condition is deleted. Then, the operation once ends. 
2) processes when driving cycle is ended. 
As shown in a flowchart of FIG. 13B, in step 1200, 
numerical value "1" is added to the number of the driving 
cycle with passing this routine. 

in next step 1210, it is determined whether the 
failure detection is completed at the latest failure detection, 
that is, at this time of the failure detection. When a 
judgment is determined to affirmative, the process proceeds to 
step 1220. Otherwise, when the judgment is determined to 
negative, the process proceeds to step 1240. 

in step 1220, since the failure detection of the 
sensors 55 is completed at this time of the failure detection, 
a numerical value "1" is added to the number of the completion 

of the failure detection. 

in next step 1230, the diagnosis function is 
determined to in the normal condition, so that the 
determination result that indicates the normal condition is 
stored in the result area R. That is, the determination result 
data "1" is stored in the result area R. Then, the operation 
once ends . 
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On 'the other hand, in step 1240, the completion ratio 
is oalouiated in the same manner as step 1030 shown in FIG. 
11B of the fifth embodiment. 

in next step 1240, it is determined whether the 
completion ratio is less than 20 %. When a judgment is 
determined to affirmative, the process proceeds to step 1260. 
Otherwise, when the judgment is determined to negative, the 

process once ends. 

in step 1260, since the completion ratio is low, the 
diagnosis function is determined to in the abnormal condition. 
The determination result of the result area R is deleted. That 
is. That is, the determination result is set to -0» in the 
result area R. Then, the operation once ends. 

As a result, in such an operation of the sixth 
embodiment, the ECU 52 can determine whether the diagnosis 
function is in the normal condition or in the abnormal 
condition. 

in the sixth embodiment, the completion ratio after 
the deletion request signal from the external device 57 is 
calculated. When the completion ratio is low, the diagnosis 
function is determined to in the abnormal condition. 

As a result, similarly to the fifth embodiment, the 

c -h=,i-ii<5 of the diaqnosis function as 
ECU 52 can determine the status or rne axay 

appropriate. In addition, the MIL 56 can indicate the 
determination result. Furthermore, since the status is 
determined based on the completion ratio, the sixth embodiment 
has the similar effect as the third embodiment. 



[Seventh embodiment] 

As shown in FIG. 14, in the seventh embodiment, a 
control system has an engine ECU 62. The ECU 62 is connected 
to an engine 61, sensors 65, a MIL 66, and an external device 
5 67. The engine 61, the ECU 62, the microcomputer 63, the 
memory 64, the sensors 65, the MIL 66, and the external device 
67 of the seventh embodiment are correspond to the engine 51, 
the ECU 52, the microcomputer 53, the memory 54, the sensors 
55, the MIL 56, and the external device 57 of the sixth 

10 embodiment, respectively. 

The ECU 62 is also connected to a switch 71, a first 
warning lamp 73, and a second warning lamp 74. The switch 71 
is operated by a driver with a manual operation. The first 
warning lamp 73 is lighted when the number of the failure 
15 detection of the sensors 65 is less than ten times. The second 
warning lamp 74 is lighted when the number of the failure 
detection of the sensors 65 is more than 100 times. 

in the seventh embodiment, the memory 64 has the cycle 
number area CY and the result area R. The cycle number area CY 
20 stores the number of the startup (driving cycle). The result 
area R stores a determination result that indicates the 
determination result of the failure diagnosis. 

Next, operations of the failure diagnosis apparatus 
according to the seventh embodiment will be explained. 
25 i) processes when the switch 71 and the external 

device 67 requests. 

As shown in a flowchart of FIG. 15A, in step 1300, it 
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is determined whether the deletion request signal from the 
switch 71 exists or not. When a judgment is determined to 
affirmative, that is, the deletion request signal from the 
switch 71 exists, the process proceeds to step 1320. Otherwise, 
when the judgment is determined to negative, the process 

proceeds to step 1310. 

in step 1310, it is determined whether the deletion 
request signal from the external device 67 exists or not. When 
a judgment is determined to affirmative, that is, the deletion 
request signal from the external device 67 exists, the process 
proceeds to step 1320. Otherwise, when the judgment is 
determined to negative, the process once ends. 

in step 1320, since the deletion request signal exists, 
the determination result in the result area R in which the 
failure diagnosis is determined to in the normal condition or 
in the abnormal condition is deleted. Then, the operation once 
ends . 

The number of the driving cycle is deleted, that is, 
set to "0", while the result area R is deleted. 

2) Processes when driving cycle is ended. 

As shown in a flowchart of FIG. 15B, in step 1400, it 
is determined whether the failure detection is completed at 
the latest failure detection, that is, at this time of the 
failure detection. When a judgment is determined to 
affirmative, the process proceeds to step 1410. Otherwise, 
when the judgment is determined to negative, the process 
proceeds to step 1420. 
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In - step. 1410, since the failure detection of the 

i *t this time of the failure detection, 

sensors 15 is completed at this tme 

the diagnosis function is determined to in the normal 
condition. The determination result that indicates the normal 
condition is stored in the result area ». .hat is. the 

In step 1420, it is determined whether the driving 
cycle is less than ten times or not. when a Judgment is 
aetermined to affirmative, the process proceeds to step 1440. 
Otherwise, when the Judgment is determined to negative, the 

process proceeds to step 1430. 

» step 1440, since the driving cycle is less than ten 
ti.es, the first warning lamp 73 is turned on so as to 
indicate the status of the number to the driver. This rs 

n- *r- M R can be deleted by the manual 
because the result area R can 

operation of the switch 71. Xn such a situation, the ten times 
or iess number of the failure detection is few. so that the 

4- rnrrectlv determined to in the 

diagnosis function cannot be correctly 

normal condition or in the abnormal condition. 

In step 1430, since the driving cycle is not less than 

. 73 i s not turned on (that is, 

ten times, the first warning lamp 73 

turned off). Then, the process proceeds to step 1450. 

In step 1450. it is determined whether the driving 
cycle is not less than 100 times or not. When a Judgment is 
aetermined to affirmative, the process proceeds to step 1470. 
Otherwise, when the Judgment is determined to negative, the 
process proceeds to step 1460. 
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, ho rfrwina cycle is not less than 
in 'step 1470, since the driving cyo 

-i a -ic turned on. Then, the 
100 times, the second warning lamp 74 is turned 

.nds The condition, in which the second warning 
process once ends, me 

T>h-i<; reauires the driver to 
lamp 74 is turned on, continues. This requir 

■ v -,i tn delete the determination result 
operate the switch 71 to delete 

stored in the result area R. 

This is because rather old data may be remained in the 

reS ults is counted. In such a situation, it is difficult 

determine the recent status. 

In step 1460, since the driving cycle is less than !00 

mmr^ 7 4 is not turned on (that is, 
times, the second warning lamp 74 is no 

turned off). Then, the process once ends. 

In the seventh embodiment, as shown in FIG. 16, it is 
premised that the determination result is deleted with the 

is operated by the driver, the determination result in the 
result area R of the memory 64 is deleted, that is, is set to 

it the status of the diagnosis function is once 
»0". As a result, tne status 

=,r.^i the mil 66 shows the 
set in the abnormal condition, and the 

abnormal condition of the diagnosis function. 

After that, the status of the diagnosis function is 
d etermined to in the normal condition or in the abnormal 
condition in steps 1400, 1410. Then, it is realized by the 
. drive r that the determination result has reliability or not 

* first and second warning 

because of the indication of the first 

-. •^K-iiitv of the determination 
lamps 73, 74. That is, the reliability 
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result is realised by the driver during a lamp-off period in 
which both lamps 73, 74 are turned off. 

IB other words, when the driving oyole is between 10 

period, it is a suitable condition for determining the status 
of the diagnosis function. Therefore, it can be effectively 
realized the status of the diagnosis function. 

according to the seventh embodiment, since the second 
warning lamp 74 is turned on when the driving cycle is not 
0 le ss than 100 times, a need for the operation of the switch 71 
is notified to the driver. Accordingly, it can be prevented 

• • , h . status of the diagnosis function based on 
from determining the status oi ui ? 

old data if the switch 71 is operated. 

mstead of the determination method of the seventh 
l5 embedment, it can be modified that the status of the 
diagnosis function is determined while the first and second 
warning lamp 73, 74 are turned off. m such a modification, 
the ECU 62 can determine the status of the diagnosis function 

as appropriate. 
20 [Eighth embodiment] 

n a control system of the eighth 
As shown in FIG. 17, a control »y 

eminent has an engine ECO 82. The ECU 82 is connected to an 
engine 81, sensors 85, a MIL 86, and an external device 87. 
The ECU 52 has a microcomputer 83 and a memory 84. 
25 The engine 81, the ECU 82, the microcomputer 83, the 

memory 84, the sensors 85. the MIL 86. and the external device 
8, of the eighth embodiment are correspond to the engine 71, 
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the ECU 72-. -the. microcomputer 73, the memory 74, the sensors 
75 , the MIX, 76, and the external device 77 of the seventh 

embodiment, respectively. 

in the eighth embodiment, the memory 84 has the cycle 
number area CY and the completion number area CO. The cycle 
number area CY stores the number of the startup (driving 
cycle). The completion number area CO stores the number of the 
completion of the failure detection. 

Next, operations of the failure diagnosis apparatus 
according to the sixth embodiment will be explained. 

1) Processes when the external device 87 requests. 
As shown in a flowchart of FIG. ISA, in step 1500, it 
is determined whether the deletion request signal from the 
external device 87 exists or not. When the deletion request 
signal exists, the process proceeds to step 1510. Otherwise, 
when the deletion request signal does not exist, the operation 
once ends . 

in step 1510, since the deletion request signal exists, 
the numbers of the driving cycle and the determination result 

* ^tinn are set to "0", simultaneously. Then, 
of the failure detection are set t-u u , 

the operation once ends. 

2) Processes when driving cycle is ended. 

As shown in a flowchart of FIG. 18B, in step 1600, it 
is determined whether the failure detection is completed at 
the latest failure detection, that is, at this time of the 
failure detection. When a judgment is determined to 
affirmative, the process proceeds to step 1610. Otherwise, 
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when the 'judgment is determined to negative, the process 

proceeds to step 1620. 

in step 1610, since the failure detection of the 
sensors 15 is completed at this time of the failure detection, 
the diagnosis function is determined to in the normal 
condition. The result area R stores a status data for the 
normal condition. That is, the result area R stores »1». 

in step 1620, it is determined whether the driving 
cycle is not less than 100 times. When a judgment is 
determined to affirmative, the process proceeds to step 1630. 
Otherwise, when the judgment is determined to negative, the 

process once ends. 

in step 1630, since the driving cycle is not less than 
100 times, the determination result of the diagnosis function 
is deleted, that is, the determination result is set "0" 
(abnormal). Then, the operation once ends. 

When the number of the driving cycle is a lot of times, 
such as not less than 100 times, old data may be remained in 
the memory 64. Such a situation is not a suitable condition 
for determining the status of the diagnosis function. 
Accordingly, in the eighth embodiment, the determination 
result of the diagnosis function is automatically deleted in a 
condition that the number of the driving cycle is a lot of 
times. As a result, the ECU 82 can determine the status of the 
diagnosis function as appropriate. That is, since the status 
of the diagnosis function is determined based on relatively 
new data, it can be determined accurately. Since an operation 
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by the driver is not required to delete the determination 
result, the oontrol system is relatively convenient for the 
driver. 

in the eighth embodiment, when the number of the 
driving cycle is not less than 100 times, the determination 
result is deleted. This means that the ECU 82 regards the 
diagnosis function as being not operated correctly when the 
number of the driving cycle is not less than 100 times. In 
other words, the ECU 82 regards the diagnosis function as 
being in the abnormal condition when the number of the driving 
cycle is not less than 100 times. 

[Ninth embodiment] 

in PTr ig in the ninth embodiment, a 
As shown m fig. iy, 

oontrol system has an engine ECU 92. The ECU 92 is oonneoted 
to an engine 91, sensors 95, a MIL 96, an external devioe 97, 

and a switch 98. 

The engine 91, the ECU 92, the microcomputer 93, the 
memory 94, the sensors 95, the MIL 96, the external devioe 97, 
and the switch 98 o£ the ninth embodiment are correspond to 
the engine 6!, the ECU 62, the microcomputer 63, the memory 64, 
the sensors 65, the MIL 66, the external device 67, the switch 
71 of the seventh embodiment, respectively. 

in the ninth embodiment, the memory 94 has the result 
area R. The result area R stores the determination result that 
indicates the determination result of the failure diagnosis. 

Next, operations of the failure diagnosis apparatus 
according to the seventh embodiment will be explained. 
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1 )• Processes when the switch 98 and the external 

device 97 requests. 

As shown in a flowchart of FIG. 20A, in step 1700, it 
is determined whether the deletion request signal from the 
switch 98 exists or not. When a judgment is determined to 
affirmative, that is, the deletion request signal from the 
switch 98 exists, the process proceeds to step 1720. Otherwise, 
when the judgment is determined to negative, the process 

proceeds to step 1710. 

in step 1710, it is determined whether the deletion 
request signal from the external device 97 exists or not. When 
a judgment is determined to affirmative, that is, the deletion 
request signal from the external device 97 exists, the process 
proceeds to step 1720. Otherwise, when the judgment is 
determined to negative, the process once ends. 

in step 1720, since the deletion request signal from 
the switch 98 or the external device 97 exists, the 
determination result in the result area R in which the failure 
diagnosis is determined to in the normal condition or in the 
abnormal condition is deleted. Then, the operation once ends. 
2) processes when driving cycle is ended. 
As shown in a flowchart of FIG. 20B, in step 1800, it 
is determined whether the failure detection is completed at 
the latest failure detection, that is, at this time of the 
failure detection. When a judgment is determined to 
affirmative, the process proceeds to step 1810. Otherwise, 
when the judgment is determined to negative, the operation 
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once ends • 

in the ninth embodiment, it is premised that the 
determination result is deleted with the operation of the 
switch 98 by the driver. When the switch 98 is operated by the 
driver, the determination result in the result area R of the 
memory 94 is deleted, that is, is set to "0". As a result, the 
status of the diagnosis function is once set in the abnormal 
condition, and the MIL 96 shows the abnormal condition of the 

diagnosis function. 

After that, the status of the diagnosis function is 
determined to in the normal condition or in the abnormal 
condition in steps 1800, 1810. Accordingly, the ECU 92 can 
determine the status of the diagnosis function as appropriate. 

As a result, when the vehicle is checked at a certain 
place, such as a gas station, the control system has an 
advantage in which the determination of the status of the 
diagnosis function is started from any time. 

The present invention should not be limited to the 
embodiments discussed above and shown in the figures, but may 
be implemented in various ways without departing from the 
spirit of the invention. For example, in every embodiment, 
computer programs shown in the flowcharts, such as FIGS. 2A, 
2B, are installed into the ECUS in advance. However, the 
computer programs may be read from storage media. That is, the 
25 computer programs may be stored in the storage media, and then 
the computer programs may be installed into the determination 
apparatus. The storage media is an electric control unit, a 
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microchip, a -flexible disk, a hard disk drive, and an optical 
disk. The electric control unit includes a microcomputer. 
That is, a various kind of storage media is used for storing 
the computer program. 

In addition, the computer programs may be installed 
from a certain server via communication network, such as the 
internet, instead of the storage media. 
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